Introduction
revealed that the Li + in the pore solution does not prevent Na + and K + from reacting with SiO 2 because all the ions join in the reaction to form hard water swelling in the alkali-silica colloid that contains Li.
This study has two fundamental purposes: (1) to determine the differences in the reactions of Li + , Na + , and K + with ASR reactive powder; (2) to ascertain whether additional Li + can substitute Na + and K + combined in cement hydration products. and the LiOH will form a soluble Li-S-H colloid that has low water solubility.
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Thus, the high concentration NaOH and KOH solutions causes a reactive aggregate with ASR to generate an easily absorbed swelling alkali-silica colloid, whereas a reactive aggregate in the LiOH solution leads to the absorption of a swelling lithium-silica colloid to protect the aggregate and to greatly reduce the amount of dissolved silica. solution are lower than those soaked in clear water. Fig. 6 shows that the Na + and K + contents dissolved from paste soaked in a solution that contains Li increase as the soak time is extended, compared with that soaked in clear water. Fig. 7 shows that the Li 
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